Two-dimensional polyacrylamide-gel electrophoresis of the proteins and glycoproteins of the human erythrocyte membrane.
A two-dimensional polyacrylamide gel electrophoresis technique has been developed, improving the analytical separation of some proteins and glycoproteins of the human erythrocyte membrane. Freshly prepared membranes are totally solubilized, subjected to dodecylsulfate--polyacrylamide gel electrophoresis in the first dimension, followed by electrophoresis in the second dimension, using a detergent-free polyacrylamide gradient gel. By this method the proteins of the human erythrocyte membrane could be resolved into a two-dimensional pattern, which has been shown to be highly reproducible with respect to various blood-groups and within one blood-group from specimen to specimen. The method enables especially the investigation of the hydrophobic and very likely integrated membrane proteins and glycoproteins. Thus, band III[Fairbanks, G., Steck, Th. & Wallach, D. F. H., Biochemistry, 10, 2606--2617 (1971)] could be shown to consist of five proteins, one of them being the major glycoprotein of the human erythrocyte membrand. The two spectrin bands differed considerably in their two-dimensional patterns. The value of the given method for the investigation of membrane defects, which may be linked with various diseases of human erythrocytes, could be demonstrated in the case of two patients suffering from congenital dyserythropoetic anaemia.